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(54) Bearing device and spindle motor provided with the bearing device 



(57). A motor that can prevent damages oh the fluid 
dynamic bearing. A ball is press-fitted into the end sur- . 
face of the shaft body, and the ball Is disposed in such 
a rhanner that the tip portion of the ball cornes to the 
■higher position vyith respect to the end. surface of the . 
annular body. When the shaft is at rest, the ball ^buts 
against the upper surface of the counter plate, and the 
end surface of the annular body is brought into a state 
of being raised frbrn the upper surface of the counter 
plate, so that the situation in which the end surface of 
the annular body and the upper surface of the counter 
plate are brought into. almost fully touch each other can . 
be avoided: Therefore, when the operation Is started, 
the circulation speed of a fluid increases and a fluid layer 
Is quickly formed. As a consequent, the fluid circularity 
blocking action, which could be occurred in the relate 
art, is avoided, and generation of scratch caused by 
starting rotation In the tightly sticked state can be posi- 
tively prevented. 
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D scription 

BACKiGROUND OF THE INVENTION 

1. Field of the Invention s 

[0001] The present invention relates to a motor for 
driving magnetic disks such as a spindle motor used in 
the hard disk drive device of the computer. 

2. Description of the Related Art 

[0002] Recently, the field of the hard disk drive device 
has been making steady progress in increasing capacity 
thereof. In order to optimize such a progress in increas- i5 
Ing capacity, there Is a growing need for higher rotational 
speed for the motor used in the hard disk drive device. 
As a bearing for such a motor, a ball bearing has been 
generally used so far. However, in order to optimize the 
need for higher rotational speed, application of fluid dy- 20 
namic bearings has been introduced- 
[0003] As an example of the motor used in the hard 
disk drive device and comprising a fluid dynamic bear- 
ing, there is shown In Fig. 20 a spindle motor for driving 
magnetic disks. The spindle motor 1 for driving magnetic 25 
disks (hereinafter, referred to as a spindle motor) is pro- 
vided with a magnet 5 on the rotor 4 so as to face toward 
the stator 3 provided on the flange 2. 
[0004] The flange 2 generally comprises a flange 
body 6 for holding the stator 3, and a sleeve 7 to be 30 
press-fitted into the hole (sleeve fitting hole 6a) formed 
on the flange body 6. 

[0005] The sleeve 7 generally comprises a cylindrical 
sleeve body 9 and a disk-shaped counter plate 11. 
[0006] The sleeve body 9 comprises a hole (no refer- 35 
ence numeral is assigned) extending from one.side (the 
upper side in Fig. 20) to the other side (the lower side 
in Fig. 20) for inserting a shaft 12 therein, and the hole 
Is constructed of a hole formed on one side (hereinafter, 
referred to as ai sleeve hole) 7a arid an annular stepped 40 
portion 8 formed concentrically and in communication 
with the sleeve hole 7a via a step. 
[0007] As shown in Fig. 21 and Fig. 22. the annular 
stepped portion 8 comprises an annular hole 8a having 
a larger inner diameter in comparison with the sleeve 45 
hole 7a and formed in communication with the sleeve 
hole 7a via a step (hereinafter, referred to as a medium 
diameter annular hole), and ian annular hole having a 
larger inner diameter in comparison with the medium di- 
ameter annular hole 8a and formed In communication so 
with the medium diameter annular hole 8a via a step 
(hereinafter, referred to as large diameter annular hole). 
The large diameter annular hole 8b opens at one end 
(the lower side in Fig. 21) of the sleeve body 9. The 
counter plate 11 is disposed at the large diameter anhu- 55 
larholeSb, and the counter plate 11 and the sleeve body 
9 are hermetically connected by welding or the like. 
[0Q08] The shaft 12 comprises a shaft body 12a, and 



an annular body 10 fitted on one end (the lower portion 
in Fig. 20) of the shaft body 12a. The annular body 10 
of the shaft 12 is disposed in the medium diameter an- 
nular hole 8a and the shaft body 12a of the shaft 12 is 
inserted into the sleeve hole 7a. 
[0009] As described above, the annular body 1 0 of the 
shaft 12 is disposed in the medium annular hole 8a and 
the shaft body 12a of the shaft 12 is inserted into the 
sleeve hole 7a, and the sleeve 7 constitutes a fluid dy- 
namic bearing 13 with the shaft 12. Though oil 14 is gen- 
erally used as a fluid for the fluid dynamic bearing 1 3, It 
may be constructed to use gas such as air. 
[0010] In other words, a plurality of rows of grooves 
15 are formed on the Inner wall (sleeve hole 7a) of the 
sleeve body 9, and a plurality of rows of grooves (not 
shown) are formed on the end portion of the annular 
body 1 0 that touches the steppedwall surface of the me- 
dium annular hole 8a of the sleeve body 9 and the por- 
tion of the upper surface of the counter plate 11 that 
touches the annular body 10. Oil 14is filled and reserve, 
in the gap between the sleeve 7 Including the grooves 
15 and the shaft 12, and in the grooves that are not 
shown in the figure. The inner peripheral surface of the 
annular body 10 is formed with a fiuid circulating groove 
1 Da so as to facilitate circulation of the fluid The annular 
body 1 0 slightly projects toward the counter plate 1 1 with 
respect to the shaft 12, so as to facilitate inflow and out- 
flow of fluid from and to the fluid circulating groove 10a. 
[001 1] The annular body 10 of the shaft 12 is disposed 
at the medium diameter annular hole 8a, that is, be- 
tween the wall surface of the medium diameter annular 
hole 8a that faces in the axial direction (the upper side 
in Fig. 20) and the counter plate 11, so that the axial 
movement (vertical movement in Fig. 20) of the shaft 12 
is controlled via the annular body 10. 
[0012] The dynamic pressure generated by the pump- 
ing action in association with rotation of the shaft 1 2 forc- 
es a fluid layer to be formed between the sleeve 7 and 
the shaft 12, and the shaft 12 that touched the counte 
plate 11 as shown in Fig. 21 during the rest time rises 
from the counter.plate 11 as shown in Fig. 22, so that 
the shaft 12 can rotate with respect to the sleeve 7 via 
the fluid layer, the fluid dynamic bearing 1 3 forms a fluid 
layer by the dynamic pressure and forms a gap between 
the shaft 12 and the counter plate 11 to support a thrust. 
load of the shaft 12 as described above [in other words, 
the countesr plate 11 supports a thrust load applied, 
downwardly of the shaft 12 (In the direction of the arrow 
D in Fig. 20), and the ceiling wall of the medium diameter 
annular hole portion 8a supports a thrust load applied 
upwardly of the shaft 12 (annular body 10)(in the direc- 
tion of the arrow U in Fig. 20)], and a radial load of the 
shaft 12 is supported by the portion of the sleeve 7 
where the sleeve hole 7a is formed. 
[0013] Referring now to Fig. 21 and Fig. 22. the oper- 
ation of the fluid dynamic bearing of the related art will 
be described. 

[0014] Fig. 22 shows a state in which the shaft 12 is 
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rotated and the dynamic pressure of a fluid is generated. 
. [001 5] In Fig; 22, when the spindle rnbtor 1 is actuated 
and the shaft 12 starts rotating, the dynamic pressure is 
generated and thus a fluid layer is formed in the gap 
formed between the inner diameter surface of the sleeve 
7 that is a fixed body and the outer peripheral surface 
of the shaft 12 that is a rotating body, between the 
stepped end surface (annular stepped iDortion 8) of the 
sleeve 7 arid the opposing end surface of the annual 
body 10, between the wall surface of the medium diarrh 
eter annular hole 8a of the sleeve 7 and the outer diam- 
eter surface of the annular body 10, and between the 
upper surface' 11a (Inner end surface) of the counter 
plate 11 that is fitted into the sleeve 7 and the end sur- 
face 10b of the annular body 10 and the end* surface 
12b of the shaft body 12a, so that the rotating portion 
can rotate without touching the stationary portion, there- 
by forming a fluid dynamic bearing. 
[0016] In Fig. 22, G07 designates an axial diisiance of 
the gap formed between the end surface 10b of the an- 
nular body 10 and the upper surface 11a of the counter 
plate 11 when the rotor 4 (shaft 12) is rotated at a spec- 
ified rotational speed. 

[0017] Fig. 21 shovys the state of the end portion of 
the shaft when the spindle motor 1 is oriented in such a 
manner that the counter plate 11 faces downyvard'wheri 
the rotation of the shaft 12 is stopped and remained at 
rest. 

[0018] In Fig. 21, loads ofthe hub 32, the yolk 41, and 
the magnet 5 assembled to the shaft 12 shown in Fig. 
20 are applied downward, and thus the shaft 12 on 
which the annular body 10 Is fitted moves downward, 
whereby the end surface 10b of the annular body 10 
touches the upper surface 11a of the counter plate 1.1 
via a thin fluid layer. Since the fluid layer interposed be- 
tween the upper surface 11a of the counter plate 11' and 
the end surface 10b of the annular body 1 0 is extremely 
thin, a gap.G17 between the upper surface 11a of the 
counter plate 11 and the end surface 10b of the annular 
body 10 becomes extremely srnall/value, or othisrwise 
they may touch each other. 

[0019] In the spindle motor 1, as shown In Fig. 20, 
when the shaft 1 2 is oriented in the vertical direction and 
disposed on the counter plate 11, a load is applied to 
the lower end of the shaft 12, and thus when an impact 
or vibrations is applied^ the fluid layer on the contact sur- 
face is susceptible to mechanical damages such as 
breakage or scratch. ^ 
[0020] For example, when rotation of the shaft 12 is 
started, so-called fluid circularity blocking action is ef- 
fected because circulation of a fluid is slow due to nar- 
row gap G17. As a consequent, the fluid layer cannot 
be formed quickly, arid thus the body of revolution (shaft 
12) canndt rise quickly or sufficiently^ which may result 
in difficulty in performing the function of the fluid layer 
as a fluid dynamic bearing. In a state where the shaft 1 2 
is pot rotating, ther is no rising action effected by the 
fluid dynamic pressure, and thus the lower end surface 



of the shaft 12 (the end surface 10b ofthe annular body 
10) touches the upper surface 11a of the counter plate 
11 as shown in Fig. 21 , which results in scratch on both 
contact surfaces. . 
5 [0021] Especially, during transportation or handling, it 
is susceptible to a large impact. In such a case, damag- 
- es on the contact surface may increase and may cause 
failure in the performance, of the apparatus. 

10. SUMMARY OF THE INVENTION. 

[0022] In view of such circumstances, it is an object 
of the present invention to provide a motor that can pre- 
vent damages to the fluid dynamic bearing. 

15 [0023] A motof according to the first aspect of the 
present invention has a rotating member supported on 
a stationary portion vi§» a fluid dynamic bearing for sup- 
porting both of a thrust load and a radial load, and com- 
prises one. or nripre projections provided on one of the 

20 opposing generally flat surfaces at the end of the shaft 
of the fluid dynamic bearing each as a separate unit, 
wherein the projections are capable of abutting against 
the other surface when the rotating member is at risst. 
; [0024] Preferably, one of the surfaces is an end sur- 

25 face of the shaft provided on the rotating riiember and 
the other one of the surfaces Is the portion on the surface 
of the stationary portion facing toward the end surface 
of the shaft, or one of the surfaces is the portion on the 
surface of the stationary portion facing toward the end 

.30 surface of the shaft and the other one of the surfaces Is 
an end surface of the shaft. 

[0025] A motor according to the secorid aspect of the 
present invention comprises a shaft fitted vyith an annu- 
lar body on one end of the shaft body, a rotating m mber 

35 supported on the stationary portion via ia fluid dynamic 
bearing for supporting both of a thrust load and a radial 
load, and one or more projections provided on the end 
surface of the shaft body each as a separate unit, where- 
in the projection is provided in such a manrier that the 

40 tip portion thereof comes to the position higher than the 
end surface of the annular body. 
. [0026] A motor accprdirig to the third aspect of the 
present invention comprises a'shaft fitted with an annu- 
lar body on one end of the shaft body, a rotating member 

45 supported on the stationary portion, via a fluid dynamic 
bearing for supporting both of a thrust load and a radial 
■load, and one or more projections provided on the end 
surface ofthe annular body each as a separate unit: 
[0027] A motor according to the forth aspect of the 

50 present invention comprises a shaft fitted with an annu-. 
lar body on one end of thjs shaft body, a rotating member 
supported on the stationary portion via a fluid dynamic 
bearing for supporting both of a thrust load and a radial 
load, and one or more projections proyided on the por- 

55 tioh on t^he surface ofthe stationary portion facing to- 
ward the end surface of the annular body each as a sep- 
arate unit. 

[0028] A motor according to the fifth aspect of the 
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pie of the present Invention In which a conical pro- 
jection is provided on thb counter plate; 
Fig. 13 is a cross sectional view showing the six em- 
bodiment of the present Invention* ' 

5 Fig. 14 is a cross sectional view showing the sev- 
enth embodiment of the present invention. 
Fig. 15 is a cross sectional view showing the eighth 
embodlrnent of the present invention. 
Fig. 16 is a cross sectional view showing the ninth 

10 ernbodiment of the present Invention. 

Fig. 17 Is a cross sectional view showing the tenth 
embodiment of the present invention. 
Fig. 18 is a cross sectional view showing the elev- 
enth embodiment of the present Invention. 

15 Fig. 19 is a cross sectional view showing the twelfth 
. embodiment of the present invention. 
Fig._20 is a cross sectional view showing an exam- 
ple of the conventional spindle motor; 
Fig._21 is a cross sectional view showing the spin- 

20 die motor of Fig._20 at rest; and 

Fig._22 is a cross sectional view showing the spin- 
dle motor of Fig._20 in the state of being rotated. 

DESCRIPTION OF THE PREFERRED ' 
25 EMBODIMENTS 



present invention comprises a shaft fitted vvith an annu- 
lar body on one end of the shaft body, a rotating memt)er 
supported on the stationary portion via a fluid dynamic 
b aring for supporting both of a thrust load and a radial 
load, and one or more projections provided on the por- 
tion on the surface of the stationary portion facing to- 
ward the end surface of the shaft each as a separate, 
unit, wherein the height of the projection from the mount- 
ed portion is larger than the distance from the end sur- 
face of the shaft body to the end surface of the annular 
body. 

[0029] Preferably, the projection is press-fitted into 
the member on which the projection Is to be provided. 
[0030] Preferably, the projection has a spherical 
shape. 

[0031] Preferably, the projection is formed of ceramic. 
[0032] Preferably, the projection is a member made 
of a high hardness rifiaterial forrned by a sputtering. 
[0033] Preferably, the member is formed of a base 
menfiber containing silicon or chromium as a main com- 
ponent and a secondary member made of a high hard- 
ness material placed thereon, and both of the members 
are formed by the sputtering.. 

[0034] Preferably, the member made of a high hard- 
ness material is amorphous carbon or DLC (Diamond- 
like Carbon). 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0035] 

Fig. 1 is a cross sectional view showing an embod- 
iment of the present invention; 
Fig: 2 is a cross sectional view showing a spindle 
motor shown in Fig. 1 remained at rest; 
Fig. 3 is a cross sectional view of the spindle motor 
shown in F=^ig, 1 in the state of being rotated; 
Fig. 4 is a cross sectional view explaining the setting 
of the height of the ball shown in Fig. 1 ; 
Fig. 5 is a cross sectional view showing the second 
embodiment of the present invention; 
Fig. 6 Is a cross sectional view of the spindle motor 
according to the third embodiment remained at rest; 
Fig. 7 is a cross sectional view showing the spindle 
motor shown In Fig. 6 in the state of beinig rotated; 
Fig. 8 is a cross sectional view explaining the setting 
of the height of the. ball shown in Fig. 6; 
Fig. 9 is a cross sectional view explaining the setting 
of the height of the ball for the spindle motor accord- 
ing to the fourth embodlrnent of the present inven- 
tion; 

Fig. 10 is a cross sectional view explaining the set- 
ting of the ball for the spindle motor according to the 

fifth embodiment; ' 

Fig. 11 Is a cross sectional view showing an exam- 
ple of the present invention in which a conical pro- 
jection is provided on the shaft body; 
Fig. 12 is a cross sectional view showing an exam- 



[0036] Referring riowto Figs. 1 to 3. a first embodi- 
ment of the present inventlon.will be described: The first 
embodiment corresponds to the second aspect of the 

30 present invention. . . . * 

[0037] The same parts as in Figs. 20 to 22 are desig- 
nated by the same reference numerals and the descrip- 
tion, thereof will be omitted as appropriate, 
[0038] In the spindle motor 1A (a spindle motor for 

35 driving magnetic disks); a rotor 4 Is provided with a mag- 
net 5 facing toward the stator 3 provided on the flange 
2 as shown in Fig. 1. 

[0039] The flange 2 is generally constructed of a 
flange body 6 formed of aluminum or of stainless mate 
40 rial holding the stator 3, and a sleeve 7 to be press-fitted 
into a hole (sleeve fitting hole 6a) forrned On the flange 
body 6. • 

[0040] The flange body 6 generglly comprises a cylin- 
drical central cylindrical portion 20 having the sleeve fit- 
45 ting hole 6a, and a frame 21 provided on the proximal 
side of the central cyliridrical portion 20 so as to extend 
radially outwardly. 

[0041] The frame 21 generally comprises an annular 
base portlpn 22 Integrally extending from the central cy- 

50 lindrical portion 20, a cylindrical outer peripheral wall 
portion 23 extending upwardly from the outer peripheral 
edge of the base portion 22, and an extension 24 ex- 
tending radially outwardly from the upper end of the out- 
er peripheral wall 23, and there is provided an annular 

55 space 25 between the central cylindrical portion 20 and 
the outer peripheral wall 23. 

[0042] The stator 3 comprises a stator stack 27 and 
a coll 29 wound by the stator stack 27, and disposed in 
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the annular space 25 with the stator stack 27 supported 
by the outer peripheral surface of the central cylindrical 
portion 20. The coil 28 Is connected to the outer circuit 
via the connector 30 to which the outgoing line 29 is con- 
nected. In Fig. 1, the reference numeral 31. designates 
a sealing member... 

[0043] The rotor 4 generally comprises a hub 32 
formed of aluminum or stainless materials, and a shaft 
12 fixed to the hub 32. 

The hub 32 has. a cup shaped configuration with 
three steps with their opened sides dpwn In such a man- 
ner that the diameters of which sequentially increases 
from the top toward the bottpm.. Hereinafter, these cy- 
llndrical bodies' are referred to as the first, the second, 
and the third hub cylindrical bodies 32a, 32b, 32c, In as- 
cending order for the sake of convenience. 
[0044] The shaft 12 is fitted to the hole 34 formed on 
the bottonri of the first hub cylindrical body 32a. 
[0045] A magnetic disk 36 is fitted on the outer periph- 
eral surface of the outer peripheral wall 35 of the first 
hub cylindrical body 32a, and the first hub . cylindrical 
body 32a is formed! with a female screw 37 for fixing the 
cover for holding the magnetic disk 36 on the outer pe- 
ripheral wall 35 thereof. The first hub cylindrical body 
32a is formed with a plurality of holes 39 on the outer 
peripheral wall 35 along the circumference thereof, so 
that a balance weight 40 can be selectively mounted to 
these holes 39. 

[0046] . As shown In Fig. 1 and Fig. 2, a plurality of rows 
of grooves 1 5 are formed on the inner peripheral wall of 
the sleeve body 9 (sleeve hole 7a), and a plurality of 
rows of grooves (not shown) are formed on the end por- 
tion of the annular body 10 that touches the wall surface 
. of the annular stepped portion 8 of the sleeve body 9,. 
and the portion that touches the annular body 10 of the 
counter plate 11. Gil 14 is filled and reserved in the gap 
between the sleeve 7 including the grooves 15 and the 
shaft 12, and In the grooves that are not shown in the 
figure: In this embodiment, the shaft 12 is constructed 
of a shaft body 12a that is a body of the shaft, and an 
annular body 10. 

[0047] The dynamic pressure generated by the pump- 
ing action in association with rotation of the shaft 1 2 forc- 
es a fluid layer to be formed between the sleeve 7 and 
the shaft 12, whereby the shaft 12 rises with respect to 
the counter plate 1 1 and. the shaft 1 2 rotates with respect 
to the sleeve 7 via a fluid layer as shown in Fig. 3. In 
other words, the fluid dynamic bearing 13 forms a fluid 
layer by the dynarhic pressure as described abpye to 
: forrn a gap between the shaft 12 and the. counter plate 
11 (stationary portion) to support a thrust load of the 
shaft 12 (in other words, the counter plate 11 supports 
a thrust load applied downwardly of the shaft 12 (in the 
direction of this arrow D in Flgl 1) and the ceiling wall of 
the medium diameter hole portion 8a supports a thrust 
load applied upwardly of th shaft 12 (annular body 10) 
(in the directipn of the arrow U in Fig. 1), and a radial 
load of the shaft 12 is supported by the portion of the 



sleeve 7 where the sleeve hole 7a is formed. 
[0048]' The Inner peripheral surface of the annular 
. body 10 is formed with one or more fluid circulating 
groove 10a so as to facilitate circulation of the fluid. The 

5 annular body 10 slightly projects toward the counter 
plate 11 with respect to the shaft 12, so as to facilitate 
inflow and outflow of fluid from and to the fluid circulating 
groove 10a. It is also possible to provide the annular 
body 10 so as not to project toward the counter plate 11 

10 with respiBct to the shaft t>ody 12a to form a.flat surface 
(orto be flush with the shaft body 12a); 
[0049] The annular body 10 of the shaft 12 is disposed 
at the medium diameter annular hole 8a, that is, be- 
. tween the wall surface of the medium diameter annujar 

15 hole 8a that faces in the axial direction (the upper side 
in Fig, 1) and the counter plate 11, so that. the axial 
movement (vertical movement in Fig. 1) of the shaft 12 
is controlled via the annular body 10. 
[0050] The central position of the end surface 12b of 

20 the shaft body 12a is press-fitted with a ball (projection) 
5i formed from ceramic. The ball 51 is provided in such 
• a manner that the tip portion (hot designated by the ref- 
erence numeral) comes to the position higher than the 
. end surface 10b of the annular body 10: 

25 [0051] The position to which the ball 51 is mounted is 
not limited to the central position pf the end surface 12b 
of the shaft body 12a, but it may be any positions other 
than the central position as far as it is on the end surface 
1 2b of the shaft body 1 2a. There may be provided a plu- . 

30 rallty of balls 51 : When a plurality of balls 51 are provid- 
ed, it is preferably to arrange the plurality of balls 51 iso 
that a load of the shaft 12 can be supported In a bal- 
anced manner. 

[0052] The ball 51 is provided in such a manner that 
35 the tip portion thereof comes to the position higher than 
the end surface 10b of the annular body 10. More spe- 
. cifically, the projection measurement h of the ball 51 
from the end surface 12b of the shaft body 12a or the 
height ht of the ball 51 is deterniined as follows. 
40 [0053] The distance. G2, the distance G3, and the dis- 
tance GO shown in Fig. 4 are determined as follows, and 
the projection measurement h or the height ht of the.ball. 
51 is determined so that the sum of the distance G2 and 
the distance G3 is equal to the distance GO; (G2 + G3* 

45 = GO). . 

[0054] (i).The distance G2: The axial distance be- 
tween the end surface 10b of the annular body 10 and" 
the upper surface lla of the counter plate 11 when the 
tip portion of the ball 51 touches the upper portion 11a 

50 of the counter plate 11 facing toward the shaft 12. with 
the shaft 12 (rotor 4) remained at rest. Fig. 4 is a cross 
section taken when the shaft 12 is being rotated, and 
the distance G2 shown in Fig. 4 is marked just for the 
sake oif convenience. 

55 [0055] (2) The distance G3: The axial distance be- 
tween the tip portion of the ball 51 and the upper surface 
11a of the counter plate 11 when the shaft 12 is rotated 
at a specified rotational speed. 
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[0056] (3) The distance GO; The axial distance be- 
tween the end surface 10b of the annual body 10 and- 
the upper surface 11a of the counter plate 11 when the 
shaft 12 is rotated at a specified rotational speed, 
[0057] In this embodiment, a ball 51 Is provided on the 
end surface 1 2b of the shaft body 1 2a in such a manner 
that the tip portion of the ball 51 comes to the position 
higher than the end surface 10b of the annual body 10 
as described above. In this arrangement, when the shaft 
12 is at rest, the ball 51 abuts against the upper portion 
11a of the counter plate 11, and the end surface 10b of 
the annual body 10 is brought into a state of being raised 
from the upper surface 11a of the counter plate 11, so 
that the situation in which the end surface 10b of the 
annular body lO.and the upper surface 11a of the coun- 
ter plate 11 are brought into almost fully touch each oth- 
er, which could be occurred in the related art described 
above, can be avoided. Therefore, a specified gap is 
formed between the end surface 10b of the annular body 
10 and the upper surface 11a of the counter plate 11, 
and thus the circulation speed of a fluid is increased 
when rotation is started. As a consequent, a fluid layer 
is quickly formed and thus the shaft 12 rises quickly arid 
sufficiently. 

•[0058] As described above, when the shaft 12 is at 
rest, the ball 51 abuts against the upper surface 11a of 
the counter piate 11. and the end surface 10b of the an- 
nular body 10 Is brought into a state of being raised from 
the upper surface 11a of the counter plate 11. and the 
shaft 12 is raised sufficiently and quickly. Therefore/ a 
fluid circularity blocking action caused by adhesion in 
the tightly sticked state or by a small clearance, which 
could be occurred in the related art described above, 
can be avoided, and generation of scratch caused by 
starting rotation in the tightly sticked state, can be posi- 
tively prevented. 

[0059] Since the ball 51 is formed of porous ceramic 
that can impregnate oil. lubricity can be further im- 
proved. 

[0060] Jn the spindle motor disclosed in Japanese Un- 
exanriined : Patent Application Publication No. 
11-311245. as shown In Fig. 1 and the paragraphs 
[0016] to [0017] of the same publication, in a state in... 
which the free end of the shaft body touches the closed . 
end surface (upper side in the figure) of the cylindrical 
member, a gap is formed betweeri the end surface of 
the cylindrical member on the side of the opening and 
the upper surface of the support (lower side In the figr 
ure). so that the free end of the shaft body is configured 
into a curved surface. In this spindle motor, the curved 
surface (projecting portion) is formed of the same ma- 
terial as.the cylindrical member. Therefore, manufactur- 
ingof the shaft body is constrained, which results in low- 
ering of versatility correspondingly. On the other hand, 
in this embodiment, since the projection (ball 51) is pro- 
vided separately from the member on which the projec- 
tion is provided (shaft boy 12a). the member on which 
the projection is provided (shaft body 1 2a) may be used 



widely to various types of the motor, thereby improving 
pro.ductivity correspondingly. 

[0061] In the embodiment described above, there is 
shown an example In which the ball 51 is provided on 
5 the end surface 12b of the shaft body 12a. Altematively. 
as shown in Fig. 5, the ball 51 may be press-fitted to the 
end surface 10b of the annular body 10 (second embod- 
iment). The second embodiment corresponds to the 
third aspect of the present invention, in the second em- 
10 bodlment, the height h of the ball 51 (dimension of the 
annular body 10 projecting from the end surface 10b) is 
specifically determined as follows. ^ 
[0062] The distance G22, the distance G32, and the 
distance G02 shown in Fig. 5 are detemiined as follows, 
15 and the height hi of the ball 51 Is determined so that the 
sum of the distance G22 and the distance G32 is equal 
to the distance G02; (G22 + G32 = 602); 
[0063] (1) The distance. G22: The axial distance be- 
tween the end surface 10b of the annular body 10 and 
20 the upper surface 11a of the counter plate 11 when thi 
tip portion of the ball 51 touches the upper surface 11a 
of the counter plate 1 1 with the shaft 12 remained at rest. 
' . Fig. .5 is a cross section taken when the shaft 12 is being 
rotated, and the distance G22 shown In Fig. 5 is marked 
25 just for the sake of convenience. 

[0064] (2) The distance G32: The axial distance be- 
tween the tip portion of the ball 51 and the upper surface 
: 1 1 a of the counter plate 1 1 when the shaft 1 2 Is rotated 
at a specified rotatipnal speed. 
30 [0065] (3) The distance G02: the axial distance be- 
tween the end surface 10b of the annular body 10 and 
the upper surface 11a of the counter plate 11 when the 
shaft 12 is, rotated at a specified rotational speed. 
' [0066] In the second embodiment, when the shaft 12 
35 Is remained at rest, the ball 51 abuts against the upper 
surface 11a of the counter plate 11, and as in the first 
embodiment, the end surface 10b of the annular body 
1 0 is brought into a state of being raised from the upper 
surface 11 a of the counter plate 11 , so that the situatior 
40 in which the end surface 10b of the annular body 1 0 and 
the upper surface 1 1a of the counter plate 11 are brought 
into almost fully touch each other can be avoided. 
Therefore, a fluid circularity blocking action that could 
be occurred in the related art can be avoided and gen- 
45 eration of scratch caused by starting rotation in the tight- 
ly sticked state can be positively prevented 
[0067] In the first and second embodiment, there is 
shown an example in which the ball 51 is provided on 
the shaft 1 2 side (the shaft body 1 2a or the annular body 
50 10). Alternatively, as shown in Figs. 6 to 8, the ball 51 
may be press-fitted to the portion lib on the upper sur- 
face 1 la of the counter plate 11 facing toward the end 
surface i2b of the shaft body 12a (the surface on the 
stationary portion facing toward the shaft body)(third 
55 embodiment). The third embodiment corresponds to the 
fifth aspect of the present invention. In the third embod- 
iment, the height h of the ball 51 (dimension projecting 
from the upper surface 11a of the counter plate 11) is 
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d termin dtobe larger than the dimension from the end 
surface 12b of the shaft body 12a to the end surface 10b 
of the iannular body 10, and specifically it is deteirmined 
as follows. 

[0068] The distance G23, the distance G33, and the 
distances G03 shown in Fig. 8 are deterrnined as follows, ' 
and the height h of the ball 51 is determined so that the 
sum of the distance G23 and the distance G33 is equal 
to the distance G03; {G23 + G33 = G03). 
[0069] (1) The distance G23: The axial distance be- 
tween the end sur^ce 10b of the annular body 10 and 
the upper surface Ha of the counter plate 11 when the 
tip portion of the ball 51. touches the end surface 12b of 
the shaft body 12a with the shaft 12 remained at rest. 
Fig! S is a cross section taken when the shaft 1 2 |s being 
rotated, and the distance G23 shown in Fig. 8 is marked 
just for the sake of convenience. 
[0070] (2) The distance G33: The axial distance be- 
tween the tip portion of the ball 51 and the end surface 
12b of the shaflt body 12a when the shaft 12 is rotated 
at a specified rotational speed.. 

[0071] (3) 'The distance G03: The axial distance be- 
tween the end surface 12b of the shaft body 12a and 
the upper surface 11a of the counter plate 11, when the 
shaft 12 is rotated at a specified rotational speed. . 
[0072] In the third embodiment, when the shaft 12 is 
remained at rest, the ball 51 abuts agiainst the end sur- 
face 12b of the shaft body 12a, and as in the first em- 
bodiment, the end surface 10b of the annular body 10 
is brought into a state of being raised from the upper 
surface 11 a of the counter plate 1 1 , so that the situation 
in which the end surface 1 0b of the annular body 1 0 and 
the upper surface 11a of the counter plate 11 are brought 
into almost fully touch each other can be avoided. 
Therefore, a fluid circularity blocking action that could 
be occurred in the related art can be avoided and gen- 
eration of scratch caused by starting rotation In the tight- 
ly sficked state can be positively prevented. 
[0073] In the third embodiment, there is shown an ex- 
ample in which the ball 51 is press-fitted into the portion 
on th^ surface 11b of the counter plate facing toward the 
shaft body (the portion on the surface of the stationary 
portion facing toward the shaft body). Alternatively, as: 
shown in Fig. 9, the ball 51 may be press-fitted to the 
portion 1 1 c on the upper surface 11a of the counter plate 
. 11 facing toward the end surface lObofthe annularbody 
10 (the portion on the surface of the stationary portion 
facing toward the annular body)(fourth embodiment). 
The fourth embodiment corresponds to the fourth as- 
pect of the present invention. In the fourth embodiment, 
the height h of the ball 51 (dimension projecting from the 
upper surface 11a of the counter plate 11) is determined 
as follows; 

[0074] The distance G24, the distance G34, and the 
. distance G04 shpwnin Fig. 9 are determined as follows," 
and the height hi of the ball 51 is determined so that the 
sum of the distance G24 and the distance G34 is equal 
to the distance G04; (G24 +.G34 = G04). 



[0075] (1) The distance G24: The axial distance be- 
tween the end surface 10b of the annular body 10 and 
the upper surface 11a of the counter plate 11 when the 
tip portion of the ball 51 touches the end surface 10b of 

5 the annular body 10 with the shaft 12 remained at rest. 
Fig. 9 is a cross section taken when the shaft 1 2 is being 
rotated, and the distance G24 shown, in Fig. 10 is 
marked just for the sake of convenience. 
[0076] (2) The distance G34: The axial distance be- 

10 tween the tip portion of the ball 51 and the end surface 
1 0b of the annular body 1 0 when the shaft 12 is rotated 
at a specified rotational speed. 

[0077] (3) The distance G04: The axial distance be- 
tween the end surface 10b of the annular body 10 and 

15 the upper surface 11a of the counter plate 11 when the 
shaft 12 is rotated at a specified rotational speed. 
[0078] Inthefourthembodiment, whenthesfhaft 12is 
remained at rest, the ball 51 abuts against the end sur- 
face 10b of the annular body 10, and as in the first em- 

20 bodimeht, the end surface 10b of the annular body 10 
is* brought into a state of being raised from the upper 
surface 1 ta of the counter plate 11 , so that the situation 
in which the end surface 10b of the annular body 10 and 
the upper surface 11a of the counter plate 11 are brought 

25 into almost fully touch each other cap be avoided. 
Therefore, a fluid circularity blocking action that; could 
be occurred in the related art can be avoided and gen- 
eration of scratch caused by starting rotation in the tight- 
ly sucked state can be positively prevented. 

30 [0079] In the first to fourth embodiments, there, is 
shown an example in which the shaft 12 constructed of 
the shaft body 12 and the annular body 10 is used. Al- 
ternatively, as shown in Fig. 10, it is also possible to use 
a shaft that is not provided with the annular body 10 

35 (hereinafter referred to as a single shaft for the sake of 
conveniience) 12T. and the ball 51 is press-fitted into the 
end surface 12T1 of the single shaft 12T (fifth embodi- 
ment). The fifth embodiment corresponds to the first as- 
pect of the present invention. In the fifth embodiment, 

40 the height hi oftheball51 (dimension of the single shaft 
1 2T projecting frorn the end surfacie 1 2T1 ) is determined 
as follows. 

[0080] the distance G25, the distance G.35, and the 
distance G05 shown in Fig. 10 are determined as fol- 

45 lows, and the height hi of the ball 51 Is determined so 
that the sum of the distance G25 and the distance G35 
is equal to the distance G05; (G25 + G35 = G05). 
[0081] (1) the distance G25: the axia) distance be- 
tween the en^ surface 12T1 of the shingle shaft 12T and 

50 the upper surface 11a of the counter plate 11 when the 
tip portion of the ball 51 touches the upper surface 11a 
of the counter plate 1 1 with the shaft 1 2 remained at rest. 
Fig: 10 is a cross section taken when the shaft 12 is 
being rotated, and the distance G2 5 shown in Fig. 9 is 

55 marked just for the sak of "convenience. 

[0082] (2) Th distance G35: The axial distance be- 
tween the tip portion of the ball 51 and the upper surface 
11a of the.counter plate 11 when the single shaft 12T is 
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rotated at a specified rotational speed. 
[0083] (3) The distance G05: The axial distance be- 
tween the end surface 12T1 of the single shaft 12T and 
the upper surface 11a of the counter plate 11 when the 
single shaft 12T is rotated at a specified rotational 5 
' speed. 

[0084] In the fifth embodiniient, when the single shaft 
12T is remained at rest, the ball 51 abuts against the 
upper surface 11a of the counter pla^e 11, and as in the 
first enrTbodiment, the end surface 12T1 of the single io 
shaft 1 2T is brought Into a state of being raised from the 
upper surface 11a of the counter plate 11, so that the 
situation in which the end surface 12T1 of the single 
stiaft i2T1 and the upper surface 11a of the counter 
plate 11 are brought into almost fully touch each other is 
can be avoideid. 

[0085] therefore, a fluid circularity blocking action 
. that could be occurred in the related art can be ayoid^d. 
Therefore, a fluid circularity blocking action that could 
be occurred in the related art can be avoided and gen- 20 
eration of scratch caused by starting rotation in the tight- 
ly sti eked state can be positively prevented. 
[0086] In the fifth embodiment, there Is shown an ex- 
ample in which the ball 51 is press-fitted to the end sur- 
face 1 2T1 of the single shaft 1 2T Alternatively, it is also 25 
possible press-fit the ball 51 into the upper surface 11a 
of the counter plate 1 1 so that the portion on the tip side 
projects from the upper surface 11 a of the counter plate 
11 (corresponding to the invention according to the 
Claim 1 or Claim 2). 30 
[0087] In each embodiment described above, there is 
shown an example in which the ball 51 is press-fitted 
into the member on which the ball 51 is to be provided 
(shaft body 12a, the annular body 10, or the counter 
plate 11), However,. it is also possible to fix the ball 51 35 
on the member on which the ball 51 is to be provided 
(shaft body 12a, the annular body 10 or the counter plate 
11) with fixing means such as adhesives. In this case, 
the fixing means such as adhesives should be compat- 
ible with the fluid. 40 
[0088] in each of the embodiment described above, 
there is shown an example in which the projection is a 
ball 51 formed of ceramic. Alternatively, It may be a steel 
ball. 

[00^9] The projection is not limited to the spherical 45 
shape (ball 51) described in the above-described em- 
bodiments, but it may be a conical projection as shown 
in Fig, 1 1 , or may be other shapes such as a shaft shape 
and tapered shape. When the tapered shape is em- 
ployed, the tip portion is preferably formed Into a convex 50 
curved shape so as not to set down the mated surface 
that touches it. 

[0090] In addition, in the embodiments described 
above, there is shown an example in which the projec- 
tion (ball 51) is formed separately from the member on ' 55 
which the projection (ball 51) is provided (shaft body 
12a, annular body 10 or the counter plate 11). Alterna- 
tively, the projection may be formed integrally with the 



member on which the projection is provided (shaft body 
12a, annular body 10 or th counter plate 11). For ex- 
ample, as shown In Fig. 12, It Is also possible to form 
the projection 52 of conical shape on the upper surface 
11a of the counter plate 11. . 
[0091] In the embodiments described above, there 
are shown examples in which the ball 51 is press-fitted 
into the member (shaft body 12a, annular body 10 or 
counter plate 11) or fixed thereon vyith the fixing means 
such as adhesives. As an alternative thereto, as shoWh 
in Figs. 13-19, the projection may be a member made 
of a high hardness material fomned by the sputtering 
(conresponding to Claims 10 to 12). 
[0092] In the sixth embodiment, as shown in Fig. 13, 
a single disk-like projection 55 is provided at the center 
of the end surface 12b of the shaft body 12a. The diam- 
eter and the height hi of the projection 55 is 0.5 mm to 
5 mm and 2|im, respectively. The projection 55 is com- 
posed of a* base rnember 56 containing silicon or chro- 
mium as a main component and being 0.54Lm in itt 
height and a secondary member made of a high hard- 
ness material 57 (hereinafter a secondary member 57) 
placed thereon and being 1.5 |im in its height, and both 
of the members are formed by the sputtering. The sec- 
ondary member 57 is made of DLC, which, is formed by 
being crystallized in an atmosphere of hydrogen or 
methaine', characterized in that the hardness or smooth- 
ness thereof is more superior to amprphous carbon 
(crystal body rnade by which carbon is crystallized in a 
vacuum). . 

[0093] As described above, the height hi of the pro- 
jection 55 is determined to be 2 |xm and the tip portion 
thereof is made to be higher than the end surface 10b 
of the annular bpdy 10. To be specific, the ball 51 as 
shown in Fig. 4 is replaced by the projection 55, and 
each specific measurement is determined as same as 
the first embodiment. And; the measurements project- 
ed from the end surface 12b of the shaft pody 1 2a (here- 
inafter projection measurement of the projection 55) if 
determined in a state that the height hi of the projection 
55 is set to be 2 ^im. That is, when considering the pro- 
jection measurement ht or the height hi of the projection 
55 (241m), the sum of the distance G2 and the distance 
G3 is equal to the distance GO (G2 + G3 = GO). 
[0094] In the sixth embodiment thus constructed, 
when the shaft 12 remains at rest, the projection 55 
abuts against the upper surface 11 a of the counter plate 
.11, and the end surface 10b of the annular body 10 is 
brought into a state of being raised from the upper sur- 
face 11a of the counter plate 11. Moreover, since the 
shaft 12 . is sufficiently raised to a specific level and In a 
quick motion, problems occurred in prior arts can be ef- 
fectively prevented. That is, an adhesion occurred in a 
cohered state or a fluid circularity blocking action due to 
a srhall aperture can be prevented. Moreover, scratches 
caused when a rotor is started to rotate In the cohered 
state can be prevented in a certain nianner. 
[0095] In addition, durability is improved due to that 
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the secondary member 57 of the projection 55 is made 
by DLC which is characteristically superior in a high 
hardness and a surface smoothness. In this case, be- 
cause the sputtering is not a complicated method, ob- 
taining of the projection 55 is easy. For example, by 5 
forming an aperture on a.stalnless mask and conducting 
the sputtering thereover, the projection can be formed. 
Alternatively, in case that a plurality of projections are 
formed at a time, apertures corresponding to the projec- 
tions should be made on the mask, then a plurality of io 
projections can be formed by conducting only one sput- 
tering. In addition, a conical or a hemisphere projection 
can be formed by adjusting the shape pf the maskl . 
[0096] Further, the projection 55 provided at the end 
surface 12b pf the shaft body 12a comprises the base 15 
member 56 containing silicon or chromium as a main 
component and secondary member 57 made of a high 
hardness material placed thereon, and both pf the nriem- 
bers are fomried by the sputtering. That Is, since the 
base member 56 is; placed between the end surface 1 2b 20 
of the shaft body 12a and the secondary member 57, 
the secondary member 57 and the end surface 12b can ! 
be made a certain, attachment, 

[0097] Because the projection 55 is provided at the 
center of the end surface 12b of the shaft body 12a, a 25 
starting torque can be reduced. However, the portion at 
where the projection 55 Is provided is not limited to the ' 
center of the end surface 12b of the shaft body 12a. In- 
stead, the projectipn 55 can be provided at any.point as 
long as that is at the end surface 12b of the shaft body 30 
12a. Alternatively, the projection 55 can be provided in 
a plural number. In this case a plurality of the projections 
55 should be provided in such a manner that a load of 
the shaft 12 is most effectively supported. 
[0098] Furthermore, since the projection 55 abuts ^ 35 
against the upper surface 11a of the counter plate 11 
giving more gap between, the upper surface 11a of the 
counter plate 11 and the end surface 12b of the shaft 
body 12a, more amount of oil can be filled arid resen/ed . 
therein. ' ^ 

[0099] Stili further, in the sixth embodiment there is 
shown example in which the height hi of the projection. 
55 is set to be 2 ^m, but this Is not limited thereto. In- 
stead, the height hi can be set within the range from 
0.02 m to 5 |im, and this can be also applied to the 45 
seventh to twelfth embodiments described hereinafter. 
[0100] And, in the sixth embodiment there is shovyn 
example in which the secondary member 57 of the pro- 
jection 55 is made of DLC, but this is not limited thereto. 
Instead, the secondary member 57 can be made of 50 
amorphous carbon, and this can be iapplied to the sev- 
enth to twelfth embodiments described hereinafter . 
. [0101] Furthermore, in the sixth embpdiment there is 
shown example in which the projection 55 comprises the 
• base member 56 being 0.5 jxm in its height and the sec- 55 
ondary member 57 being 1.5 \im in its height, but this is 
not limited thereto. Instead, the projection 55 can be 
composed only of the secondary member 57 being 2.0 
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pjn in its height without providing any of the base mem- 
ber 56. In this case the height of the secondary member 
57 (or the projection 55) is not limited to 2.0|im but can 
be set within the range frorn 0.02 ^m to 5 |im (corre- 
sponding to claim 10), and this can be applied to the 
seventh to twelfth embodiments described hereinafter. 
[0102] in the sixth embodiment (Fig. 13) there is also 
shown example in which the projection 55 is provided 
on the end surface 1 2b of the shaft body 1 2a, but this is 
not limited thereto. Instead, in the sevisnth embodiment 
as ishown in Fig. 14, the projection 55 is provided on the 
end surface 10b of the annular body 10. In this seventh 
embodiment the height hi of the projection 55 (projec- 
tion measurement from the end surface 10b of the an- 
nular body iO) is set to be 2 |Lim. Moreover, in the sev- 
enth embodiment each measurement of G 22, G 32 and 
G 02 is determined as same as the case of the second 
embodiment by replacing the ball 51 with the projection 
55. That Is, the surh of the distance G 22 and the dis- 
tance G 32 is equal to the distance G 02 (G22 + G 32 = 
G 02). 

[0103] In the sixth. and seventh embodiment there Is 
shown example in which the projection 55 is provided 
on the side of the shaft 12 (shaft body 12a or annular 
body . 10), but this Is not limited thereto. Instead, as 
shown In Fig. 15. (corresponding to the eighth embodi- 
ment), the projection 55 can be provided on the surface 
lib of the counter plate 11 facing the end surface 12b 
of the shaft body i2a. In the eighth ernbodiment the 
height hi of the projection 55 (projection measurement 
from the upper surface 11a of the counter plate 11 ) is 
set to be. 2 pjn. Moreover, each measurement of G 23, 
G 33 and G 03 as shown In Fig. 15 is determined as 
same as the case of the third embodiment by replacing 
the ball 51 with the projection 55, That Is. the sum of the 
distance G 23 and the distance G 33 Is equal to the dis- 
tance G 03 (G 23 + G 33 = G 03). 
[01 04] In the above eighth embodiment the projection 
55 is provided on the surface lib of the counter plate 
11, but this is not limited thereto: Instead, as shown in 
Fig. 16 (corresponding to the ninth embodiment), th 
projection 55 can be provided on the pprtion.lic of the 
counter plate 11 facing the end suiface 10b of the an- 
nular body 10. In the ninth embodiment the height hi of 
the projection 55 (projection measurement from the up- 
: per surface Ita of the counter plate 11) is set to be 2 
^tm. Moreover, each measurement pf G 24, G 34 and G 
04 as shown in Fig. 16 is determined as same as. the 
case of the forth embodiment by replacing the ball 51 
with the projection 55. That is, the sum of the distance 
G 24 and the distance G 34 Is equal to the distance G 
04 (G24 + G34 = G04). 

[0105] In the sixth to ninth, embodiments there is 
shown example in which the shaft 12 is composed of 
the shaft body 12a and the annular body 10, but this is 
not limited thereto. Instead, as shown In Fig. 17 (corre- 
sponding to the tenth embodiment) the projection 55 can 
be provided on the erid surface 12T1 of the single shaft 
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on one end of the shaft body and a rotating member 
supported on the stationary portion via a fluid dy- 
namic bearing for supporting both of a thrust load 
and a radial load, 

characterized in that one or more projec- 
tions are provided on the end surface of said shaft 
body each as a separate unit, and; 

in that said projection is provided |n such a 
manner that the tip portion thereof comes to the po- 
sition higher than the end surface of the annular 
body. 

4. A motor having a shaft fitted with an annular body 
on one end of the shaft body and a rotating memb r 
supported on the stationary portion via a fluid dy- 
namic bearing for supporting both of a thrust load 
and a radial load, 

cliaracterlzed irt that one or more projec- 
tions are provided on the end surface of said annu- 
lar body each as a separate unit. . 

5. A motor having a shaft fitted with an annular body 
on one end of the shaft body and a rotating member 
supported on the stationary portion via a fluid dy-r 
namic bearing for supporting both of a thnjst load 
and a radial load, 

" characterized in that one or more projec- 
tions are provided on the portion on the surface of 
said stationary portion facing toward the end sur- 
face of said annular body each as a separate unit. 



12T meaning the shaft nothaving the annular body 10. 
In the tenth embodiment the height h1 of the projection 
55 (projection measurement from the end surface 12T1 
of the single shaft 1 2T) is set to be 2 |am. Moreover, each 
measurement of G 25, G 35 and G 05 as shown in Fig. 
17 is determined as same as the case, of the fifth em- 
bodiment by replacing the ball 51 with the projection 55. 
That is, the sum of the distance G 25 and the distance 
G 35 is equal to the distance G05 (G25 + G35 = G05). 
[0106] Furthermore, in the sixth to tenth embodiments 
there is shown example in which the projection 55 Is 
plate-like shape, but this is not limited thereto. Instead, 
as shown in Fig 18, the projection 55 can be conical 
shape or herhisphere shape as showri in Fig. 18 (corre- 
sponding to the eleventh embodiment) and Fig. 19 (cor- 
responding to the twelfth embodiment), respectively. 
[0107] According to the present invention, when the 
rotating member is at rest, a gap is generated between 
the opposing generally flat end surfaces of the fluid dy- 
namic bearing by the abutment of the projection, and 
one of these opposing end surfaces is brought into a 
state of being raised from the other end surface, so that " 
the situation in Which both of the end surfaces are 
brought irito almost fully touch each other can be avoid- 
ed. Therefore, a fluid circularity blocking action that 
could be occurred in the related art can be avoided and 
generation of scratch caused by starting rotation in the 
tightly sticked state can be positively prevented. 

Claims 

1. A motor having a rotating member supported on a 



2. 



\s said portion on the surface of the stationary por- 
tion facing toward the end surface of the shaft and 
the other one of the surfaces is an end surface of 55 
the sihaft. 

3. A motor having a shaft fitted with an annular body ' 



6. A motor having a shaft fitted with an annular body 
on one end of the shaft body and a rotating member 
supported on the stationary portion via a fluid dy- 
namic bearing for supporting both of a thrust load 
and a radial load, 

characterized in that one or more projec- 
tions are provided on the portion on the "surface of 
said stationary portion facing toward the end sur 
face of said shaft each as a separate unit, and; 

in that said projection is provided In such a 
manner that the height from the mounting portfon is 
determined to be larger than the distance from the 
end surface of the shaft body to the end surface of 
said annular body. 

7. A mpior as set forth in any one of Claim 1 to Claim 

6, characterized in that said projection is press- 
fitted to the hriember on which said projection is to 
be provided. 

8. A motor as set forth in any one of Claim 1 to Claim 

7, charact rized in that said projection has a 
spherical shape. 

9. A motor as set forth In any one of Claim 1 to Claim 

8, charact rized in that said projection is formed 
of ceramic. 



stationary portion via a fluid dynamic bearing fqr 
supporting both of. a thrust load and a radial load, 35 
comprising: 

one or rnore projections provided on one of the 
opposing generally flat surfaces at the end of 
the shaft to the fluid dynamic bearing each as 
a separate unit; 

characterized Jn that said one of more pro- 
jections are capable of abutting against the other 
surface when said rotating member is at rest. 45 

A motor as set forth in Claim 1 , characterized in 
that said one of the surfaces is an end surface of 
the shaft provided on said rotating member and said 
the other one of the surfaces is said portion on the so 
surface of the stationary portiori facing toward the 
end surface of the shaft, or said one of the surfaces 
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10-. A motor as set forth in any one of Claim 1 to Claim . 
6, characterized in that said projection is a.mem- 
ber made of a high hardness material formed by a 
sputtering. . » . 

■ - . ■ 5 

11; A motor as set forth in any one of Claim 1 to Claim 
6, characterized in that said member is formed of 
a base member containing silicon or chromium as 
a main component and a secondary member made 
of a high hardness' material placed thereon, and io 
both of staid members are formed by the sputtering. 

1 2. A motor as set forth in any one of Claim 1 0 or Claim 
11 , characterized in that s^id member made of a 
hjgh hardness material is amorphous carbon or Die- ts 
mbnd-ljke Carbon. 
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